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(57) Abstract 

Apparatus for measuring the dimensions of cylindrical objects by means of . .can«-g ^^^S^fr'r 
from a source (I) of laser light onto a rotating mirror (2) and tnrough a first leans ; (0 ■) l ° c ™° . reflected onto th 

Center Station of the mirron The beam is arranged ,o ,« -eep over one side o, he objec, (T^and is ^ ^ 
rotating mirror from where it is reflected onto a hgnt detector (11) arranged o contro ^ direct f the lase r beam onto ar 
mines and indicates the sensed dimension. The apparatus includes, means (2 10 J 9 ' Jj. 1 " „ f the mirror the beam will ther 
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Apoaratus for measuring the dimensions of cylindrical 
objects by means of a scanning laser beam 

The present invention relates to apparatus for measuring 
the dimensions of cylindrical objects, by means of a 

5 scanriing laser beam. 

Apr^atus for measuring the diameter of cylindrical ob- 
jects, such as axles, tubing, piping and the like are 
known to the art. The objects are measured with the aid 
of a laser beam, which co-acts with a rotating mirror or 
TO prism. A lens sights the beam, the beam is sighted onto 
the objects by means of a lens, such, that said beam 
-sweeps over the object being measured in mutually paral- 
lei paths. 

An apparatus for measuring the dimensions of an object 
with the aid of a laser beam is described in Swedish 
Published Patent Application No. 7812400-5 (Publication 
No 414 225). in this apparatus the beam is directed 
from a light source onto a rotating mirror, from where 
< t passes through a lens located a focal-length distance 
from the centre of rotation of the mirror, and impinges 
upon an object to be measured, from where the beam is re- 
flected against said mirror to a light detector. Arranged 
to rotate with the mirror is a pulse-emitter which, to- 
gether with the light detector, controls a data processor 
25 which determines the sensed dimension of the object. 

One problem associated with known- measuring apparatus of 
this\ind is that horizontal and vertical displacement 
o^ the object to be measured always results in measuring 
errors. Calibration of the measuring apparatus is name- 
ly only applicable for a certain given position of the 
object being measured. The measuring error caused by 
placement of said object on one direction (the Mo- 
tion) can be eliminated by also measuring the position 
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of the object in this direction and by using this infor- 
mation to correct the measurement value with the aid of 
a suitable microprogram. On the other hand, it is not 
possible by means of the measuring apparatus to register 
5 movement of the object to be measured in a direction 

(X-di'rection) perpendicular to the first mentioned direc- 
tion. 

The beam transmitted by the measuring apparatus shall mo- 
ve with rotation of the mirror, so that the beam constant - 

10 ly lies parallel with the optical axis of the system. 

This is difficult to achieve, however, because all objec- 
tives having spherical surfaces exhibit lens errors, 
-which result in measuring errors. It is possible to eli- 
minate such errors, by using lenses having aspherical 

15 surfaces, or by using lens combinations which are finaly 
corrected against spherical aberration. Such objectives 
having large apertures are extremely - difficult -to manu- 
facture, however, nad are also extremely expensive. 

The object of the present invention is to eliminate the 
20 aforedescribed difficulties. 

This is achieved by means of an apparatus for measuring 
the dimensions of cylindrical objects with the aid of a 
scanning laser beam, which is directed from a source of 
laser light onto a rotating mirror and through a first 

25 lens located a focal-length distance from the centre of 
rotation of the mirror, the beam being arramged to sweep 
over one side of the object and to be reflected by the 
rotating mirror to a light detector arranged to control 
a data processor which determines and indicates the sen- 

30 sed dimension, the apparatus being mainly characterized 

by means arranged to direct the beam towards and to sweep 
over the other, opposite side of said object. alternating 
with the sweep over said first side of said object, the 
data processor being arranged to formulate the mean va- 
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lue of the measuring values sensed on said first and said 
second side of the object, and in that the mirror is re- 
flective on both sides thereof and the laser beam, during 
one half of a revolution of said mirror is arranged to 
be directed by said mirror through a first system of fx-, 
xed mirrors onto said first lens so as to sweep across 
one side of the object; in that the beam is arranged to 
be directed towards the detector via a second lens which 
is located on the opposite side of the object to be measu- 
red and a second system of fixed mirrors via the rotating 
mirror; and in that the beam during the subsequent half 
revolution" of the rotating mirror is directed onto the 
other side of the object vid said second system of £ xxed 
Mirrors and said second lens, the beam being directed on- 
to the detector via the first lens and said first system 
via the rotating mirror. 

The present invention will new be described in .ore detail 
with reference to an exemplary embodiment of measuring 
apparatus according to the invention illustrated schema- 
tically in the accompanying drawing. 

Illustrated in the drawing is a laser 1 arranged to trans- 
it a laser beam onto a rotatable mirror 2, which is re- 
flective on both sides thereof. The scanning beam «^1«=- 

t ed ^ *». 2 " ae£leCted ^ 3 SSrieS ° f d to 

rors 3,4 and 5 onto a lens 6. The lens 6 is arranged to 

cause the beam to scan an object 7 to be measured in mu- 

tual l y parallel paths. Due to the spherical ^"ration 

of the lens, the beam will not scan in precisely paralle! 

directions, and hence the beam will be delected slight 

ly in the direction indicated by A in the drawing. 

orawn on the object to be measured is a coordinate system 
XY. When the object 7 is moved in the direction -X the 
measurement value will be too small, while wnen the ob act 
ved in the direction OC, the measurement value will 
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be too large. The measurement error only occurs in one 
zone of the measuring area. One prerequisite is that the 
rotating mirror 2 lies in the focus of the lens 6 for that 
part of the beam which may be otherwise bypass the lens. 

That 'light which passes to one side of the object 7 is 
collected by a lens 8 located opposite the lens 6, and is 
directed onto mirrors 9,10 and onto a photo detector 11 
located adjacent of the rotating mirror 2 which is loca- 
ted opposite at that moment. 

The photo detector 11 is arranged , in a known manner , to 
control a data processor 12, for example analogously with 
^what is described in the aforementioned Swedish Published 
Specification, and hence this part of the apparatus is 
not shown in detail on the drawing. 

As beforementioned, the mirror 2 is reflective on both si- 
des and the rotary movement of the mirror causes the beam 
which impinges on the photo detector to be stationary. 

When the mirror 2 is rotated through 90° in the direction 
of the arrow shown, the beam generated by the laser 1 
will be reflected onto the mirrors 10 and 9 and through 
the lens 8, from where it is directed onto the object 7 
to be measured. The lenses 8 and 6 are mutually similar. 
On the other hand, the lens 6 receives the light and di- 
rects it through the mirrors 5,4,3 onto the opposite side 
of the rotating mirror 2, which reflects it onto the pho- 
to detector 1 1 . 

Those measuring errors which occur when the object is mo- 
ved in the X-direction, when measuring from the right and 
from the left obtain opposite magnitudes and can therefore 
be eliminated by producing mean values. 

As will be understood from the description of the inven- 
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tion, the object to be measured is scanned by the laser 
beam from two different directions, and the error is eli- 
minated by formulating a mean value in the data processor 

It will be understood that the schematically illustrated 
data processor !2 is intended to represent synchronizing 
me ans, pulse-generating and pulse-receiving means, indi- 
cating means and pulse-counting means, for example in the 
manner described in the aforementioned Swedish Published 
Specification No. 7812400-5. 



WO 83/04303 PCT/SE83/00209 



Claim: 

An apparatus for measuring the dimensions of cylindrical 
objects with the aid of a scanning laser beam, which is 
directed from a source (1) of lase light onto a rotating 
5 mirror (2) and through a first lens (6) located a focal- 
-length distance from the centre of rotation of the mir- 
ror, the beam being arranged to sweep over one side of 
the object (7) and the laser light which passes the sides 
of said object is reflected onto the rotating mirror and 
10 to a light detector (11) arranged to control a data pro- 
cessor (12) which determines and indicates the sensed 
dimension, the apparatus being mainly characte- 
rized by means (2,10,9,8) arranged to cause the beam 
to be directed towards and to sweep over the other, oppo- 
15 site side of said object (7) alternating with the sweep 
over said first side of said object, the data processor- 
being arranged ±o formulate the mean value of the measu- 
ring values sensed on said first and said second side of 
the object; in that the mirror (2) is reflective on both 
20 sides thereof and the laser beam, during one half of a 
revolution of said mirror is arranged to be directed by 
said mirror through a first system of fixed mirrors (3, 
4,5) onto said first lens (6) so as to sweep across one 
side of the object (7) ; in that the beam is arranged to 
25 be directed towards the detector via a second lens (8) 
which is located on the opposite side of the object (7) 
to be measured and a second system of fixed mirrors (9, 
10) via the rotating mirror (2); and in that the beam 
during 'the subsequent half revolution of the rotating 
30 mirror (2) is directed onto the other side of the object 
(7) via said second system of fixed mirrors (10,9) and 
said second lens (8), the beam being directed onto the 
detector (11) via the first lens (6) and said first sys- 
tem (5,6,4) via the rotating mirror (2). 
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